The ability of Ureaplasma to hydrolyze urea is a characteristic that separates these organisms from other mycoplasmas. At present, one Ureaplasma species, U. urealyticum, has been established and is comprised ofthe eight known serotypes of human origin (15) , although serologically distinct strains have been isolated from a variety of animal hosts. The pathogenic potential of these organisms has been widely disputed, and the controversy continues as to the significance of isolation from clinical specimens (8, 9) . Very few human strains have been studied in detail as to their biological characteristics, although numerous investigators continue to report the incidence of U. urealyticum isolation from patients with a variety of urogenital disease syndromes.
As the U. urealyticum isolates are serologically heterogeneous and a pathogenic role has not been assigned to a specific serotype, this laboratory attempted to establish whether biotypes of U. urealyticum could be distinguished by zymogram banding patterns, as has been demonstrated with a variety of enzymes from bacterial and fungal species, and thereby provide additional parameters to differentiate clinical isolates.
U. urealyticum isolates from Kingston General Hospital, Kingston, Ontario, were grown to late log phase in 2.1% PPLO broth (Difco), 0.1% urea (Mann Ultra Pure), 1% yeast extract, and 10% horse serum (GIBCO), pH 6.0. The cells were harvested by centrifugation at 20,000 x g for 15 min at 5°C, and the pellet was washed twice with cold 0.9% NaCl and resuspended in 2.0 ml of 0.5 M tris(hydroxymethyl)aminomethane (Tris) -hydrochloride (pH 7.8) or phosphate-buffered saline (pH 7.0). The cells were lysed by sonic treatment at 00C with a Branson Sonifier, output 4, at 30-s intervals followed by 1-min cooling cycles for a period of 3 min. Cell debris was removed by centrifugation at 20,000 x g at 5°C for 60 min, and the supernatant (cytoplasmic) fraction was dispensed into 0.5-ml portions and frozen at -20 or -70°C.
The initial phases of this study examined a variety of enzyme banding patterns in U. urealyticum. Activity was not detected after polyacrylamide gel electrophoresis of the supernatant fraction with the following enzymes: acid and alkaline phosphatase (phosphate was not limited to growth prior to harvest) (2), alanine and glutamate dehydrogenase (14) 
Active zymogram patterns were observed with malate dehydrogenase (2) (single band), a-glycerophosphate dehydrogenase (single band (1), esterase (one to four bands) (3) , and urease (two to three bands) (4). The relative mobility of these enzymes did not change during growth as the bands were constant when the cells were harvested at 12, 18, 24, or 40 h of growth or when grown with varied serum supplements (horse, fetal calf, or PPLO serum fraction). The mobility of some enzymes was, however, altered after storage at -20°C. A more rapidly migrating species appeared with storage time after extraction with both malate dehydrogenase and esterase zymograms, suggesting that the enzymes were slowly modified either during storage or during the freezethawing cycle. This phenomenon was not investigated further.
Studies to localize substrate specificity and thereby identify biotypes (3) with esterase zymograms, utilizing a-naphthyl acetate, anaphthyl myristate, a-naphthyl caprylate, and a-naphthyl laurate as esterase substrates, were not successful, as no activity could be detected with the longer-carbon-chain substrates.
Clear, repeatable differences in zymogram banding were found only with urease activity. Extracts were applied to 7.5% acrylamide gels NOTES 1391 in 0.05 M Tris-1.6 mM ethylenediaminetetraacetic acid (EDTA) (pH 8.5) and electrophoresed in the same buffer for 3 to 5 h. The gels were equilibrated in 0.05 M citrate (pH 6.0) and rocked for 1.5 h after electrophoresis before transfer to the catalytic stain of Fishbein (4) . Activity was noted within 1 h of immersion in staining solution. Controls included jack bean urease standards and staining solution minus urea. Four different mobility patterns were observed from the five Ureaplasma clinical isolates studied. Two Ureaplasma strains, 14T and 90T, exhibited identical banding patterns (Fig. 1) , whereas strains 42T, 79T, and 113T displayed distinct electrophoretic mobilities.
These results represent the first demonstration of the complexity of urease activity in Ureaplasma. It has not been established whether these bands represent charge and/or size isomers of urease; however, the banding pattern is invariable with a given Ureaplasma strain, whether examined shortly after harvest or after several weeks of storage at -70°C. Moreover, these Ureaplasma strains that were repeatedly cultured, harvested, extracted, and electrophoresed under the above conditions consistently displayed these characteristic mobilities.
Preliminary studies in this laboratory suggest that some of the active forms may represent charge or conformational isomers as sonic oscillation of cell pellets suspended in 2.0 ml of Tris-EDTA (pH 7.5) and 10-2 M f-mercaptoethanol rather than phosphate-buffered saline or Tris-glycine resulted in more intense banding of the rapidly migrating species and reduction in staining intensity of the second species (Fig.  2) .
This response could be a function of (i) relief of inhibition by phosphate ions, (ii) prevention of protease activity in the crude extract by EDTA chelation prior to electrophoresis, or (iii) qualitative changes in enzyme conformation. The latter possibility may have merit as Fishbein et al. recently reported (5) that the 12 forms of jack bean urease are interconvertible by polymerization and hemipolymerization of the half unit to the dominant a form. Moreover, some forms of the jack bean urease, although stable on repeated electrophoresis, could be converted to higher mobility forms by treatment with mercaptoethanol at low ionic strength.
Studies of urease activity in U. urealyticum had been restricted until very recently to the examination of nutritional requirements for urea or amine precursors (10, 11) Further investigation in this laboratory will be directed to establishing the effect of thiols and ionic strength on the enzyme forms and the estimation of the isoelectric points of ureases from the four biotypes described to determine whether they are of genetic or nongenetic origin. Ultimately, characterization of the enzyme(s) responsible for differentiating this group of organisms should provide further insight into the physiological function of the urease(s) and, perhaps by extension, into the pathogenicity of both Ureaplasma and the other urease-producing microorganisms found in the genitourinary tract.
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